The processing conditions, microstructure, and dielectric properties of strontium bismuth titanate (SBT) were systematically studied. The specimen was synthesised by a mechano-chemical processing route using a planetary ball mill. It is important that the action is vigorous enough to break up loose aggregates and a fine particle size is obtained. The specimen was calcined at 800 o C for 4 h. The calcined samples were subjected to cold isostatic pressing (CIP) process and finally sintered at 1200 o C for 2 h. A relative density 90 per cent of the theoretical density was obtained. Pellets having a diameter of 1cm and thickness of 1 mm were prepared from the sintered compacts for electrical measurements. X-ray diffraction showed that a single phase with the layered perovskite structure of SBT was formed. Morphological studies were carried out by SEM analysis. Frequency dependence of impedance can provide additional insight into mechanisms controlling the electrical response. Resonance studies were made on poled sample in the frequency range 100 kHz -20 MHz using an impedance analyser (HP-4294A) interfaced to a computer at room temperature. Dielectric measurements in the frequency range 100 Hz-1 MHz were made using an impedance analyser (HP-4192A) interfaced to a computer and the measurements were carried out from room temperature to 550 o C. The ferroelectric hysteresis loop was measured using a standard ferroelectric analyser based on Sawyer-tower circuit. Elastic compliance (s 33 , s 11 ) coupling factor (k 33 , k 31 )were also obtained. These materials can be utilised in practical applications as substitutes for lead titanate and lead zirconate titanate (PZT)-based ceramics, where high temperature applications are foreseen.
. INTRODUCTION
The materials with the generic formula Bi 2 It was felt that different preparation methods give compounds with different electrical conductivities. The conductivity appreciably affects the domain structure and its motion. The preparation of singledomain crystals is dependent upon the competition between the rate of growth of the ferroelectric phase and variations in the concentration of the free-charge carriers. When the crystal shifts from paraelectric to the ferroelectric phase, it has been found that the electrical conductivity appreciably restricts the utilisation of several properties of ferroelectrics. For example, polarised ferroelectric ceramics should have piezoelectric properties up to the Curie point but experimentally, many of the piezoelectric transducers suffer from the degradation of piezoelectric properties at temperatures much below this temperature. The synthesis of SBT by a mechano-chemical route has been carried out with an aim to study the differences between normally synthesised SBT ceramics and mechano-chemical processed samples.
. EXPERIMENTAL

Sample Preparation
The polycrystalline samples of Bi 4 SrTi 4 O 15 were prepared by reactive sintering. The standard ceramic fabrication procedure was followed for the preparation. The initial compounds SrCO 3 , Bi 2 O 3 , TiO 2 (Sigma Aldrich, 99.9 % pure, AR grade) were mixed in appropriate ratios as required by the balance equation for the synthesis of the desired compound. The mixture was thoroughly ground using a planetary ball mill for 5 h. The particle size of the initial materials ranged from 1 m to 2 m. The mixture was stacked in a crucible and calcined isothermally in air at 800 o C for 4 h and then cooled. The calcined samples were subjected to cold isostatic press (CIP) for compaction and finally sintered at The ionic polarisation makes an important contribution to the permanent dipole in the ferroelectric state. The structural consequence of this polarisation is to distort the octahedral coordination, and thereby lower the crystal symmetry. For the present system, the molecular formula 3 can also be written as
The latter part has an ABO 3 type perovskite structure but the ions in the A position are different. It has been found that these ceramics with Bi-layer structure owing to their very high coercive 1200 o C for 2 h and then allowed to furnace cool. Pellets of dia 1 cm and thickness 1mm were made. The entire sintering was done in a microprocessorbased furnace. The densified pellets were used for all measurements.
Characterisation and Measurements
The density of the pellets was found to be 90 per cent of the x-ray density. The single-phase formation was confirmed by XRD. SEM image of the SBT is shown in Fig. 2 . The electric poling was done placing the silver-coated sample in an oil bath in between two electrodes to which an electric field of 15 kV/cm was applied. The sample was heated in the presence of an external field to 100 o C. The field was retained during cooling as well. The dielectric measurements were made on electrically poled samples with an impedance analyser (HP-4192A) at different frequencies from room temperature to 550 o C.
These measurements were carried out on silvercoated pellets by placing these in between two stainless steel blocks, which in turn were connected to the leads. The resonance measurements were carried out in the frequency range 100 Hz-1 MHz at room temperature using HP-4294A interfaced to computer. The ferroelectric hysteresis loop measurements were done placing the silver-coated unpoled samples in a silicon oil bath in between two electrodes using a ferroelectric hysteresis loop analyser based on a modified Sawyer-tower circuit interfaced to computer. Figure 3 represents the observed variation of dielectric constant with temperature as a function of frequency. A small peak was observed at 370 o C, apart from the dispersion a peak was observed at around 530 o C. It was found that the even-and odd-layered compounds behave differently 7 . Oddlayered crystals belong to orthorhombic space group B2cb, and show a single first-order transition. Many even-layered compounds such as SBT show two-phase transitions about 200 o apart. The lower transition appears to be first-order with a large hysteresis. The upper transition is considered to be the Curie point and is of second-order.
. RESULTS AND DISCUSSION
The dielectric constant versus temperature curve obeyed a Curie-Weiss law.
= C/(T-T c )
where is the dielectric constant, C the Curie constant and T c the transition temperature. Upon Table 1 . 
. CONCLUSION
Polycrystalline SBT was successfully synthesised using a planetary ball mill. X-ray diffraction revealed a single-phase formation. Structural, dielectric properties were characterised for strontium bismuth titanate (SBT) ceramics that contained four perovskite layers. The synthesis of Bi 4 SrTi 4 O 15 by a mechano-chemical route 8 has been reported earlier. Our studies revealed a significant reduction in processing temperature and time, thus mechano-chemical process is a more efficient processing route while still offering cost efficiency.
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